ABSTRACT: Chrysopids and Hemerobiids were studied using Malaise traps in young spruce forests in the eastern part of the Czech Republic. A total of 12 species were found. The most abundant species were eurytopic Chrysopa carnea, Chrysopa perla, Hemerobius humulinus and Hemerobius pini associated with conifers. The seasonal flight activity of these species is discussed.
JOURNAL OF FOREST SCIENCE, 48, 2002 (10): 432-440 In the past, only several records of Chrysopids and Hemerobiids in the eastern part of the Czech Republic were published (KLAPÁLEK 1904; ZELENÝ 1965 ZELENÝ , 1969 ZELENÝ , 1971 . Recently, ŠEVČÍK, HUDEČEK (1995) have recorded larger data from northern Moravia and Silesia and summarized older papers dealing with Plannipenia in this territory. Later, ŠEVČÍK (1997) added several data.
The larvae and mostly adults are predaceous insects. Their feeding relations to plants are indirect, and they are not necessarily confined to particular plant species by their feeding requirements. Despite of this, the occurrence of neuropteroids is primarily determined by the character of vegetation (ZELENÝ 1984b) . Some authors studied neuropteroids in oak forests (BARNARD et al. 1986; NEW 1967; PANTALEONI 1996; SAURE, KIELHORN 1993; SOUTHWOOD et al. 1982) , mixed forests with predominant oak (CZECHOWSKA 1985 (CZECHOWSKA , 1990 (CZECHOWSKA , 1997 , pine forests (CZECHOWSKA 1985 (CZECHOWSKA , 1994 DOBOSZ 1993; SAURE, KIELHORN 1993) and beech forests (DOBOSZ 1993) . Only several data are known from spruce forests that cover a large part of Central Europe as a result of artificial planting. MARTINEK (1960) studied the invertebrate animal communities of young spruce forests of Central Europe but this author found only several larvae of Hemerobius sp., Boriomyia sp. and Chrysopa carnea, and characterized them as untypical spruce species that only feed on aphids. BEZDĚK et al. (1997) recorded several species caught by sweeping in a spruce forest.
To investigate seasonal changes in Plannipenia communities the sweeping method was used (e.g. ZELENÝ
1965
; JEDLIČKA, JEDLIČKOVÁ 1973; SZABÓ, SZENT-KIRÁLYI 1981; CZECHOWSKA 1990), but catching into traps is considered the most efficient and reliable method (NEUENSCHWANDER 1984) . Different traps were used: light traps (ANDERSEN, GREVE 1975; SZABÓ, SZENT-KIRÁLYI 1981; ZELENÝ 1984a) , suction traps (NEW 1967) , yellow pan traps (CZECHOWSKA 1985 (CZECHOWSKA , 1986 (CZECHOWSKA , 1990 (CZECHOWSKA , 1994 (CZECHOWSKA , 1997 SAURE, KIELHORN 1993) , pitfall traps (SZABÓ, SZENTKIRÁLYI 1981) as well as pyrethroid fogging (BARNARD et al. 1986; SOUTHWOOD et al. 1982) . In the climate of Central Europe, the seasonal flight activity of Plannipenia species was studied using Malaise trap by VIDLIČKA (1994 VIDLIČKA ( , 1995 VIDLIČKA ( , 1998 in Slovakia. There is a possibility of using yellow sticky traps (MCEWEN 1995; NEUENSCHWANDER 1982) as well as white sticky traps for coniopterigids (HOLUŠA unpubl.) .
In this paper the chrysopids and hemerobiids species composition as well as their seasonal flight activity found out using Malaise traps in spruce forests in the eastern part of the Czech Republic in 1998 are presented.
MATERIAL AND METHODS
The study was carried out in the intensively cultivated hills (Ostravská pánev basin, Podbeskydská pahorkatina hills) with forest coverage 9-20%, where Norway spruce (Picea abies L.) is a eudominant species (30-50%). The mean annual temperature in the investigated area ranges between 7 and 8°C, total rainfall mean between 700 and 1,000 mm (CULEK 1996) . A total of 8 localities were investigated ( Table 1 ).
The material was caught using Malaise traps -model by TOWNES (1972) (J. Holuša lgt.). The traps (one trap per locality) were placed in young spruce forests (height 3-6 m, age 10-20 years). The thick growth of herbaceous plants, grass and bushes among spruce trees is a result of open canopy of young forests. Single specimens of other tree species (oak, larch, willow, beech, hornbeam, ash, linden, elm etc.) often grow in the forests or in forest borders as well as in the close proximity (e.g. pine stands at the locality of Stolářka Mt.). The traps were working continuously from March to June 1998 and were emptied every three days. In two localities (Paskovský les and Palesek), the collection continued to November 1998 but the traps were emptied irregularly. The data from these two localities are presented together in some species because of close proximity of localities and their identical habitats. The same method was used for two localities at a higher altitude (Kabátice and Stolářka Mt.).
The nomenclature by ASPÖCK et al. (1980) was used (det. Ľ. Vidlička, coll. Institute of Zoology).
The names Moravia and Silesia in this paper mean the historical countries of former Czechoslovakia (see HANZA, FIŠER 1998).
RESULTS AND DISCUSSION
A total of 332 adults of Hemerobiidae and Chrysopidae in 12 species were captured (Table 2 ). All species are widespread throughout Europe (ASPÖCK et al. 1980) . Almost all species (except Sympherobius fuscescens) are recorded by ŠEVČÍK (1997 ) or ŠEVČÍK and HUDEČEK (1995 from the 1990s in the territory of northern Moravia and Silesia. The majority of them is eurytopic or they prefer spruce. The exceptions are discussed below.
A relatively high number of the species of hemerobiids and chrysopids (12) showed that Malaise traps were a suitable method for the study of species composition in spruce forests.
Males of the most abundant species (Chrysopa carnea, Chrysopa perla, Hemerobius humulinus, Hemerobius pini) prevail in the samples (Table 2) , which is probably a result of higher vitality and activity of males.
Chrysoperla carnea is a eurytopic species widespread throughout Europe. It occurs in varied habitats and altitudinal zones. It is the most common species in the Czech Republic (ZELENÝ 1971 (ZELENÝ , 1984b . It has been confirmed in five studied localities (Table 2) .
In accordance with the literature data (VIDLIČKA 1994 (VIDLIČKA , 1995 ZELENÝ 1971 ZELENÝ , 1984a ) the overwintering individuals appeared from the second half of April to the mid-May. Adults of the first generation were captured in August and September (Fig. 1) .
Chrysopa viridana. One caught female of Chrysopa viridana could confirm the relatively rare occurrence of this species. Only two records have been known in Moravia and Silesia (ŠEVČÍK 1997; ZELENÝ 1971 ZELENÝ , 1995 . This species prefers oaks (ZELENÝ 1984b). Single oak trees grow in the close proximity of the studied locality, therefore adults could fly to the spruce forests. Chrysopa perla was the most numerous chrysopid in spruce forests (found in all studied localities) ( Table 2) ; this eurytopic species occurs commonly in spruce monocultures (ZELENÝ 1984b) . It is our most abundant species besides Ch. carnea (ZELENÝ 1971) .
The seasonal distribution of adults (Figs. 2 and 3 ) is in accordance with data from Slovakia (VIDLIČKA 1994). In Central Europe, this species has one generation per year with the flight activity in May and June. Occasionally several specimens were caught later (VIDLIČKA 1994) similarly like a multivoltine part of the population in south-western France (CANARD, PRINCIPI 1984). Presented results confirmed ŠEVČÍK's (1998) opinion that it is an abundant species in June and July, when Chrysopa carnea is not present (ŠEVČÍK 1998) (Figs. 2 and 3) .
Chrysopidia ciliata. Single male was caught in Palesek locality probably as a result of the preference of deciduous trees (Carpinus betulus, Corylus avelana, Fagus sylvatica, Quercus sp., Tilia sp., Ulmus sp.) (ZELENÝ 1984b) that grow singly in the surroundings.
Hemerobius humulinus is the most common hemerobiid in the Czech Republic; extended above the forest limit (ŠEVČÍK 1998). As well in Slovakia it is a common species with two generations (VIDLIČKA 1998). It occurs on deciduous trees and bushes as well as on spruce (ZELENÝ 1963) . This species was found in all studied spruce forests, but not abundantly ( Table 2 ). The flight distribution is a result of two generations. The activity of the 1 st generation in April and May (Fig. 4 ) is in accordance with other known data (VIDLIČKA 1994 (VIDLIČKA , 1995 ZELENÝ 1984a) . The adults of the 2 nd generation were found mainly in July (Fig. 4) .
Similarly in Devínska Kobyla hills (Slovakia), the 2 nd generation was recorded from June to September but their abundance rate was far below that of the 1 st generation (VIDLIČKA 1995) .
Hemerobius pini occurs in coniferous forests on larch, spruce, pine and fir (ZELENÝ 1963) . It is common on spruce in the Hrubý Jeseník Mts. from lower altitudes to the forest limit (ŠEVČÍK 1998). It was the most numerous hemerobiid in all studied spruce forests ( Table 2) .
The distribution of caught adults confirmed two generations per year. Adults of the first generation gradated in May, and those of the second generation in July (Figs. 5 and 6). ZELENÝ (1984a) observed later seasonal activity in the town of Praha-Ruzyně, from the second half of May to November with the distinct peak in September. The peak of spring distribution in the second half of May was featureless (ZELENÝ 1984a) .
Hemerobius lutescens is an uncommon species inhabiting deciduous trees as well as mixed forests (ZELENÝ 1963; ŠEVČÍK 1998) . This species never inhabits coniferous trees (ASPÖCK et al. 1980) . One female caught on 31 August in Paskovský les (Table 2) represents an occasional finding.
Micromus angulatus occurs on herbaceous plants and on low bushes in meadows, and on edges of coniferous and deciduous forests. This species is not common, but it is distributed throughout Europe (ZELENÝ 1963) . The findings of several specimens (from June to October) are a result of dense herb layer in young spruce forests. Micromus paganus lives on herbaceous plants and on deciduous bushes and trees from May to September (ZELENÝ 1963), but not on coniferous trees (ASPÖCK et al. 1980) . Three males were caught in the locality of Kabátice on 30 May and 1 July, which confirms the mountain character of this species (ZELENÝ 1963; VIDLIČKA 1994; ŠEVČÍK 1998) .
Sympherobius fuscescens is distributed sparsely in Europe (ZELENÝ 1962 (ZELENÝ , 1963 , but sometimes it is locally abundant (ASPÖCK et al. 1980) . It flies from May to September in coniferous forests (ZELENÝ 1962 (ZELENÝ , 1963 , but its life history is associated with pine (ASPÖCK et al. 1980) . One female was caught on 21 May in the locality of Stolářka, where pine trees are planted in a close proximity.
Drepanopteryx phalaenoides is distributed throughout Europe. It is found only rarely and always singly on shrubs, deciduous and coniferous trees (ZELENÝ 1962 (ZELENÝ , 1963 , but it prefers deciduous trees (ASPÖCK et al. 1980 ). We found a single male during the study on 16 July.
The data dealing with Drepanopteryx phalaenoides are rare, therefore we summarized all published data as well Tři samci Micromus paganus chycení na lokalitě Kabá-tice od 30. V. do 1. VI. potvrzují horský charakter tohoto druhu.
Byla zjištěna jen jedna samice druhu Sympherobius fuscescens, protože tento druh je vázán na borovice, které se vyskytují rovněž na lokalitě Stolářka.
Během studia byl zjištěn pouze jeden samec Drepanopteryx phalaenoides 16. VII., ale podle dalších nálezů (i publikovaných) se vyskytuje řídce na celé Moravě a ve Slezsku od nížin do hor. Sezonní letová aktivita v této oblasti trvá od března do září. Nález jednoho exempláře v březnu připouští možnost přezimování tohoto druhu ve stadiu dospělce. Je možné, že tento druh má dvě generace do roka.
